The effects of crowding stress on the growth, physiological response, and gene expression of the Nrf2-Keap1 signaling pathway in blunt snout bream (Megalobrama amblycephala) reared under in-pond raceway conditions.
We evaluated the effects of high density stress on growth performance, antioxidant parameters, and Nrf2 pathway signaling molecules after different lengths of exposure (30, 60, or 90 days) of Megalobrama amblycephala to in-pond raceway aquaculture systems (IPRS). M. amblycephala (average initial weight 2.33 ± 0.15 g) were reared at two different initial densities (low density group [LD] had 534 fish/m3 and high density group [HD] had 1073 fish/m3) for 90 days. The growth performance was adversely influenced by the high stocking density. The HD group had elevated white blood cell counts, hemoglobin content, and hematocrit on days 60 and 90. The mRNA levels of NOX2 on days 60 and 90, Nrf2 on days 30, 60, and 90, Keap1 on day 30, Bach1 on days 30 and 60, SOD on day 30, and CAT on day 30 were significantly higher in the HD group than in the LD group. Similarly, higher trends were observed in the enzymatic activities of SOD on day 60, CAT on days 60 and 90, and GPx on day 60 in the HD group, compared to the LD group. Furthermore, HD bream showed an increased MDA content on days 60 and 90 compared to that of the LD group. This study demonstrates that high density-induced antioxidant defenses were involved in modifications to the enzymatic and transcriptional regulation of Nrf2-Keap1 signaling molecules and that M. amblycephala growth was reduced in a crowded IPRS.